Zinc-finger protein 145, acting as an upstream regulator of SOX9, improves the differentiation potential of human mesenchymal stem cells for cartilage regeneration and repair.
Human mesenchymal stem cells (hMSCs) represent one of the most promising stem cell therapies for traumatic injury and age-related degenerative diseases involving cartilage. However, few genetic factors regulating chondrogenesis of MSCs have been identified. One study showed that zinc-finger protein 145 (ZNF145), a transcription factor, was up-regulated during 3-lineage differentiation of hMSCs. The present study was undertaken to validate whether this novel transcription factor is useful for the repair and regeneration of cartilage. Human MSCs were transfected with lentiviral short hairpin RNA (for small interfering RNA knockdown of ZNF145) and a lentiviral vector for overexpression of ZNF145, and the effects of ZNF145 on chondrogenesis were studied using quantitative polymerase chain reaction and immunostaining. Microarray and transient expression analyses were used to determine whether ZNF145 is a factor operating upstream of SOX9. Allogeneic transplantation of hMSCs into osteochondral defects in rats was performed to determine the effects of ZNF145 on repair of cartilage in vivo. Small interfering RNA-mediated gene silencing of ZNF145 slowed down chondrogenesis, whereas overexpression of ZNF145 enhanced chondrogenesis. Global gene expression profiling showed up-regulated gene expression in ZNF145-overexpressing MSCs, and transient overexpression of ZNF145 enhanced the expression of SOX9, suggesting that ZNF145 acts as a factor upstream of SOX9, the master regulator of chondrogenesis. Moreover, allogeneic transplantation of hMSCs into osteochondral defects of rat knees showed that ZNF145-overexpressing MSCs repaired cartilage defects better and earlier than empty control MSCs. These findings suggest that ZNF145 gene therapy may be a very useful strategy for improving the quality of cartilage regeneration and repair.